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1 

C <0 * * »J 7 W CO 5 s - 9 * SIR T « 7 F l/X £ «t D a 
tT^ D y jr HJBS©7 H UX/ty 7 7 

* U 7 U-f cOSiRStlfcx-* ftR^ffllT^ d y 

* ^asa^x-^-fe >x ms <t v 

19827 Hl/X/ty^rfttf'r-^'fc^aJSrti^n-e 

? * ±* sat * c i £4#»<hT£¥*#i2«g 

So 

a«»*nT»»«T7 K^X^oa^ff 5J8&CD7 

h ux ^ y ?fc«rr* c t £#«£-r i 12*0) 
co-fe >x 7 > 7*<rr % z. t tr * mxm 1 ie* 

[0 0 0 1] 

0, ^tCx-^^TX^yn^A^ir<fcD^}f^tcfe 
«SnSKUL»ffl^^&y (ROM) KBI-r*. 
[0 0 0 2] 

[ft&Oftffi] U-1f5 r U>^<>*«©Wfiffl<3!>VX^ 
BB€»«S**^5^SS*W-**SCt, ^*yh9 

>^x*©us^«fts*!ttK:affiaf***5Ct#* 
s. a#ictt. y-h«ftw»fts«»fc*ji*c:tfc 

cfc 0 b€flfi««ff*36tts-e-^^jc^ S«M^^^ 

;w ^>axic j; o u h ^ 

. [0 0 0 3] fl»®TX*ROM0**tt, 013fC;K 
•fi^lc, ^X^tCtO^-^Sa^^^n^^^EU 
7K> ^8S^^W7KlxX*?t0^tf7KVXA*y7 
7, »0a**lfc7HUXft7 f 3-HLTSlRanfc7 f 

[0 0 0 4] TX^ROMEU *$SffcK#oT, KS 

Hl4 0HfflLliff^^5>yH*ffl^TIB§l!"rs. 0 
14lt HI 3 0VX£ROMfc*t,>T, 7KI/XAD 

^ i, o, i. otfcfcu cttK&rsaj^x-* 

D 0 ©JHf$fit*t 1 , 0, 1, 0T*^tLfc^a § 
»©fi*a«©«7*SLTV»*. A*$tl&7HWX 
ADIJ7Fi/XA f 777Tr 1 £ttS*l, Mftn^xn 



C2J 4$H¥7-3 3 4 9 9 6 

2 

ffi#£n*>. ftoT£<0VX£ROM0)7#-t:X^*f A 
tt, r 1 + r 2+r3 + r4T&9, 7 K UX<D1M 

[0 0 0 5] *fc**s^x£ROMtt. *^ar«B» 

mZtt* 7Hl/XAy77»K» 0 
1 5 i 54^ o y ^ K>f Mt^c7 

t^HBHU 7Hl/XA*AD*jrDy^CK©fi±*«D 

[0 0 0 6] *(OBli^fiE)W«rflfl:flSpfcH16, 017 
£/8V>Tl&l8-f£. ^Py^CK^HI/^;i/CDK v 7K 
WX 7 y r0&j]\z& D W«@lS^B»$*iT**SE*t 
«n*i. 01 6i^Lfc£?lc, JgJfcgSVSStctity 

17lC*-rj:5K, 7Hl/XA*ADOH f LH* 

*K«EVlLO#r}«fO©t2:<5fcB;3esnTVifci-r 

&5±#t£ft*&, 7Hi^X7y^0HU^;i/Hl*«::o[) 
RIB. 01 6lc^-Tci;^lc*fWl/^;k*TfiT-r^o C 

[00 07] 

OMtt, ^§Sfl:tC^oT, -SO*Sfl:3*tSL<a: 

0, it;-rxi:j;*i!W|s#S!tL»<ft9W*t 

S5iittffitB/^XSfp|±$0oAcROM$!i 
[0008] 

[^JS^»*r^>fcJ6<D^a] C10%WiC«-5VX^R 
w©^tU7l/-f©f J -^*S«f«7HPX«*oa 

^^OSRSnfc^-^SRftfflT^D^^HjBa©? ^1 
-^•fe>X[HiSfti:, WE7HUXAy7rXtf5r-^* 

y 9 ft *j«-r a>D^ t &*rr « c t fti*a — 

yyytfi* A**W*S««SlXT»»Sltr7HUA 
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(3) 



^¥7-3 34 9 9 6 



3 



4 



[0 0 0 9] 



tO 0 1 2] 7 Fl^X/W^r 1 04ft, {rny$®P& 
2&ltt<07Kl/X7*.y? : l 1 1 a, lllb£*TT*. 



MUB] C©^^lcJ:^ROM^ 5in&7Pl/X?yyi 1 la, 1 1 1 bHU «JCi¥lffl 

^T-^-fe>X0M^m«2«iKlc»tf 5tiT> Ctl *8»rr*tft, ^Dy^»JWiCj:oT»#»SlT32S(C7 

i % **£n*£iK£;i,TttD&*nfc7Hl'Xfc* B«StiT, D!)T3»yil2SM7Arn-^l 
I/X©*0a*B^*« § t5"T*t» ttRtM* [0 0 13] 7FlOUX?7rl 0 4«f2XttlCfttt£ 

oTCOJWHckfttt. **7FUX#AoT**&2:n »st-fe>*7>;/l 13 a, 11 3b£*rr*. ens 

icios^sn&y-^aJH^fflsn^ft-cfiDieiB <a 2*«Eot>x7>yi na, ii3bt>£oy£$i 

*»^*;^<Atff»in« wt*tHi;«ofct wz^xm^mx^mz^-^umv^n^. -t^x 

LTfe. *«»K-9-f j^^-f A3&tffl>*nfct«5fc 7>?1 13 a, 113 bTfc*fflSnfcx-*tt. -fc 

7H^7ty77*2**t©^Dy^HJB P£ * 1 1 4 KJ; DS#£*T> ffl*I§J» 1 0 6 IZMZ 

*fcfroTl>*M, ««7yf <*-^F) ttffi^L a? [0 0 14] £LtcD7 F UXAy 7 r 1 0 4 TkX$T—$ 

T, *-;H«ttBfc*«7HUX7!y9 t «3^6©HJ*© -fe^ETB 1 0 5*»»Wc»ff*1i*fc«&fc, 

®±?Z>CttfX%Z>. [00 15] CKOjtlSflllCiavX^ROMOf 5 -*!! 

[0 0 10] 0 3$#^LTR^-r$, *nyJrfeS@ 

KWr«. Bill, caBWO-aiMJfcflSv^R ■OBIiftB^fc^lfiTttaiCrfttjOtL, 

0M©yny^*iST*5. COVX^ROMte, VX S*^n y ^ CKi©H«T7 Hl/X©»Da*«ff t 

7W101. i©«y7H10'lO7-K«IR # «LTiRLTH*. HSWifc JIWDy^CKt 

Srfr^D^xn-^l 0 2, KyMWJRftff3*7A HJBLT7Hl^XOTA0a«ri ( 1, 0, 0. 1. 

xa-^10 3\ fl«#&«|&Sn*7Fl/*A0, 1, -j iAaStlfctr*. *TzCft*><DT\iUXA 

Ak , -Am ^^D^tT7HVXA'y7r 1 0 4 0 t£*rt5ffi;*Jx-*D0 OJHftttftt Tl, 0, 1, 

(1 0 40.-, 1 0 4k.-. 104m), W)7 1, 0. -J -C»*tt4. HTtt^Dy^»-f^^ft 

H10 1 ©tfy F«S^-*£^tfj-rx— ?±>Z® <D, ®, <3>, -■CSLT^i*. 

ffil 0 5 (1 0 50 , 1 0 5n ) , x-^-fe>XIeI [0 0 16] H3R0±3fc7 Fl'XSr-i'tt* ^D-y^ 

RIO 5TK*HJan&^*Srt«fflM»fc*0ffl CK©4T*0*>f 5 >#X2%&07 FVX5^1 

flHSHBl 0 6 (1 0 60, 1 0 6n ) £*Tf 11a, 111 bHSSSIC»»*jT*Dii*n«. X}% 



[0 0 11] «>J7H10 1HWII 02lc#ffi 49 <X>, <3>, ®, '»©7KUXSaoa*, 

@BS^Lfc±5lC, n?t^MOSh7>yXjM |/X77f 1 1 1 bttflfttM^Jl'®. ©,'— 07FU 

ii*6a5NORffl^tu-fe^ft^v>T«iaanT^ xei&o&tr. cnB2*«©7Fvx5y^i 1 1 

5. fc^tU h7>^X*Mijfct 77^^D^Al: a, 1 1 1 b IC5tDii£nfc7 F l/Xtt. J* Dy^CK 

M 0") 7-F»WLlCHl^MB*tfAofc&* 5^ 1 2fc*D»Dffl4ftfc7KUXfc±tK j**U7 

AO**»ft*5ttt, «*±04i»C0t)«>T«fc^. ^fc [0 0 1 7] t*7hl7^lt *Dy*CK©i±# 

H2Ttt. NORfflO^^U-b^ftSLT^ft^ NA 50 Q 94 $ >?T 2%m(0-b>X7>7 1 1 3 a. 113 



ON 
00 

o 
o 



S1*»EC07HUX7^5 1 1 1 latt, ^»U--f 
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blC«tDX5IC^MTK*aian-5. HIS. Dtti£ftfcx-*£g9iHT;t©©Ay77fflCMOS 

©-fe>X7>:/l Hall, -y--f^;K2)rt©^ayi7i ^>/W3 0 6tCJ:D*a$nTV»«. =o©*D 

±* 1 0*^>^TiK*;KI>©7-*£«*nl§fflU »^HCMOS-f>/W304, 3 0514. SWCtt 

^n.>»4±^0^^5>^-c^^;n3)©T-^*« [0 0 2 1] H5I4. 04©7Fl^X/ts/7 7 1 0 4© 

•fe>X7>7l 13btt, •iH^KSWOi'D^SiJb 0 7 ©&«:«fc«fi&0ijT&*. B*©«fc5 

**9^5>yT«K*;i^©7-*«:fcS]Ji<IU * It. glp*Dy ^CKtfAAattST*-* 5,7-7 

'fi'^Ttt^nSrft^-ri. «M*JKS>I*J©* Dy^Olt, ^©-^©ta^Q, /QtStp^ay 
D5'd'4±a<D*'f S^TtM" ?JP®©x-*£&$n iff ^CK©»31Sl*t5ANDy-h4 0 2, 403. s 

Jidu -tM ^©-mcnsfiarrs. -e-LTun^ tf::tt'&©fli;)!j£K<E-r-5i'>/W4 04. 4 05c 

2 *»&©-£ >X 7 > 71 1 3a. H 3blCkf)&*D3 <fc OM^tl*. 

ftfcx-^tt. ^D-yi;CK©St±*tl3^s>^-pyj [0 0 2 2] 7'J yfyuyzf4 0 l©-o©ffl*Q, 

gAftfFrs-fcU^l 14lcJ;i35ESICS«$nTSl /QI4. glp?D^£ l/2#flLfc©^-p*0, * 

Officii*. ©*S04©-fe^^l 1 2*MWtZ>im!ruy{;fe 

[0 0 18] «±©*3Kl,T* ^-i'HMrtmctt. *iA, BktlZ. £&ffl;*jQ££iai7D;,i7CK©«£ 

U-f^^®-et)-f^jHD©x-^d«ffl*Sn. tSANDy-M 0 3©ffl?j*>&. ®l^ft©7jHl' 

©w-f ^ACo^-^^wAanfttvojjifc. * x^y^i 1 1 a«Mtrr«*Mt*Ds'*tt*AcR. 

Q-y : ?©2t>-f^^©7 i -^*t^^ns. -tUTC© /ACKWISft. IB*/QtJ»?ay^CKO«t 
Sl»^©-fe>X7>7l 1 3 alC«JS$n?S:U- a? i-SAND^-M 0 2©ffl**>6. ®2*tt©7Fl' 

-f j'A0>©7 f -^«»ia*SnTV»*»»Cli. RIC*©-* 1 1 b*MfPT«ffll*D9*flM9BCK, 

■f j';K2)©r-3'^2»«fflt>x7>?i 1 3 be /BCK«tft&n«. cneofta^n? 

©Hi4rz9TftajBB^n&a}nffTRnmr£. c [0023] B4©«t5i;:*/ssn&7Fv-;u\-;/7 7 

©SHKMfcfcWTtt. 7HW«?7rl0 4Tlt 1 ©Afte. H 7 ©^ 5 >*H*fflUTKWr*. 07 

D-ff JW«t 1H±. 0^3-^10 2, 14. &©B3©0U:N*e. SVjm? jrCKKFUQls 

-3^10 3. ^^'J7H 1 0 lStft>xiil 0 5 TTHUXflS^AO «l ri, 1, 0. 0, 1, 1, -J 

*&fc*37BIWCttltf-f Jr;Wt.r2 + r3&±.. &AA*nfc**©»fl^-f 5 >jf*jftUTV>*. J' D 

tt*ia»10 6TJ4l-9--f jr*#tT4fiU"r»*l«. £ y*lM :7;KD©7 F UXI4, ?a»,?fH|ACK*<H 

PWK^-^KfflbfliTr**. Lft*^TC©S6IMC 50 l^Ucfc* <LJg 1 »«6©7 1 1 1 affl© 

<fcn«, 2 Stt©lsIB©Np»9JS()^lcJ:oT. troy & H-f >/1-* 3 0 1 *t*>UT. EKSnT / 

»4!>-f*;i<*-f AOWMtT**. i i i aCtt0&:fchfcy-*tt. fPy^it/AC 

[0 0 19] H4U. 2*«<D7I«1/X773 : 1 1 1 K*m W^VlC&£££lC«fcD 5ry7«f?an-&. 

a. 1 1 lbit^i'112A»6aS7HV^A5>7 [0 0 2 4] £©£ D s^-iM" £JIK2>©7 FU.XI4, 2 

7 10 4»I#6(|ft*««-Cfe5. S1^K©7FUX P y B C K«DH P^TS2 SK«07 F U^i 7 

5y7111al4. 7HPXS^D-yi'[^fl3tr«k»3Re 71 1 1 b©y-FNblCflytr)£3;tt, JDyJiV 

b-cKoatff ny^KCMos-r>n-^3 0it. b ck^h i^jucfc* n t-cisfcana. aTPMlC 

^ffl7H^T-:S'SS^nfci6©CMOS'f>/t- fc, 7HW?-*Bi*. *1 *«©7 

* 3 0 2 &?Dy?KCMOS<f>/<C--*'3 0 3*<%tt 40 71 1 1 a £|g2?MS©7 FUX5y71 1 1 blCSS 

>FCMOSO;^301t303tli, BUfcM [00 2 5] JllJMI©7HW?»f I 1 la left* 

©*ny£flMJACK, /ACKICfcOfSfflUStl*. SI Snfe+K^a^FUXx-^tt. ?n?*ft*B 

2*&©7FP;*7u/71 1 1 bfcffiS©«j£T?fc-&. *tHl"*;Hcfc.&£. •feU'** 1 1 2 03{rayir F-f > 

&L£2Xtte?Dy9HCMOS'f>7'(-?3 0 It 3 0 4^>bTK0ffl$n5. &2XK07F 

3 0 314. 3§l&tt<hl4teffift^*lfci:v>|::}S©£D», 1/X7?fl 1 1 b IC{Sf§£tT.fc-y-'f {7 JKg)©7 F 

?WBCK - /BCKCkDMIpaft*. 7-*l4. ^P'^g^AOT^ttD. -fcU*# 

[0 0 2 0] -fcU^l 1 214. 2^iK©7FU^5-y 1 1 2(Di»D?J F-f yn—9 3 0 5 

7111a, 111 b©7 f -^SSSfc«S^.T«tOffl tJKOtflSn*. CtTHfllfcUT. il**E07Fl/7 
■S-*D?iFFCMOS-f»t-*3 04. 3 0 5i. ft 50 7 y 7 1 1 1 a fc* 2*8E©7 F yf 1 1 1 bt 



(5) 
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[0 0 2 6] W±CDct^»C^>»IT»^-r-5 2»iKO^ 
n v 0 F UX 5 y ^T7 F I/X/t yy? 
%mf$.t%Ct\z£K>+ TX£ROM0Dfif/-fXtfi*tfc 

5. 7Hl/X5yf Ilia, 111 b^/-KNa, 

[0 0 2 7] L^U -/-FNafc/-fXiWH3*-r 5 
tU^^ 1 1 20i?Py^ hW>A-^ 3 0 
4K*7T?**. *l/t, 7KI/X77f 1 1 1 atf>£ 
UyZY-i 3 0 1 at*? LT^-^fiSJMflBlC 

SoT*6, 1 1 2<D9nyi? M>A— ^3 

0 4*«*>lc&'3T, 7HV'X*i3iDtfJ3n*. /-F 

rz—jrizmztizr f ux^-^ics^ > fa* 

->>XK:J:S/>rX*«*SfcV>. 
[0 0 2 8] H6S2. 0 1 K^Lfc5r-*ir>X[5J» 1 

>X7>:/113a, 1 1 3b©#aAA#?INtt, 

tfy MSBLK^&j&t^. |f!l«jft<ZHr>X7>:/l 1 
3aH SRSn&^^eU h7>^X^MiJ*««»5l# 

£#t/> h5 57-M£$ji£^6 1 at, £<DbU>h 
^7-mm®]®^6 1 aOBAty-HA-SENi: 
IE»af * ^8l5£<Z>IE»a[sJ» 6 2 a ^^rT 

*. gmmmise 1 a£*©fflafc«»T*fc»0;E«i 

S®»6 2 atdtx-^^y^«fl|^«ro^-r>-fe>x 
H*6 4afc*|*l/ClfV&. 

[0 0 2 9] ^U-fe>XHB6 0att, V-XaW«fc 
««Snfc^JU7y^fflPM0S F7>vX*QPl<hC: 
ttic£?iJ&j&$n#:NMOS h^>vX^QNli:^6« 
^$n> NMOS F5>vX*QNl<Dy~Xt;t NMO 40 
S h7/yX^^?i§ h^>X7ry-hSWA$^ 
UTA*S8? I Nfc»ttanTl^. NMOSh7»* 

»SEI»S«llS-f*-f ^ II jWfASttT^*. 
#l/>h3 5-Hgfbii«S6 1 a tt. PMOSh7> 
>*X*QP4, QP5*>Sfc*tfe»fifflfi:. NMOSh7> 

[0 0 3 0] TH^j1IhI*S6 2 ate, ?-*fi»Bl:y- 50 



5 



K A - S E N fc^KH WWifcttL VOWZfcDlt 
&<DWV* y-HA-SENt«iSVDD<OlU]ICta?!ltt 
•tetlfcPMOS h5>S>X*QP2, QP3t, /—FA 

"SENt»*vssnBK:iajua«snfcNMos 

i>X*QN2, QH3fc4«-r&. NMOS F5>vX*Q 
N3C0y-h«S«P^Dy^CK^,t0^IW$n, NMO 
S h^>vX*QN2<Z)Y-hfc];, 2BO-f>;W14 

, 15 *6&4/ty77ft^LT*U>h5 9-S!!l 
MWB&6 1 aOffl#/-FA-OUTfc<fcD«»*n 
£. PMOS h^>i>X^QP2CDy-hlJSfp^o^^ 
CKOKC^Dyjr/CKtiDBIIsn, PMOS h 
7>5>X*QP3©y-htt % 2»©* >/t-^l2 , I 
3 *6&S/ty7 7**bT*l/>h3 7-SUI»»« 
886 l a©fflAy-FA-ouT»cJ:0«Oflia-n*. 

[0 0 3 1] S2^JKOir>X7>^l 1 3 b t>Rtt 
*C» ^U-fe>XlHlK6 0 bt, ^U-^hS^-^gftJa 
1 b&t^E©aiaI»6 2 bjfcSft*** >fe>X 

H»6 4bt*#-r*. *oia«fi:o^Ttt, sixhe 

Oii>X7>^l 1 3 ad:»*:-r*«»fcHi;SF^*fJ 
LTB«lfcnWM*<. S2*«E(0ir>X7>yi 1 3 
b«©h9>X77y-KSWBfc »i*tto-t:>x- 
7>7l 1 3 aC0h7>X7ry-hSWA<h«iS*fflO 

[0 0 3 2] cn^2*tt<0ir>X7>yi 1 3 a. 1 
1 3 bC0^ftiiffl|g6 1 a, 6 1 bCDffi^jy-HA-O 
UT, B-OUTH tftfh-f>;W!6 $^UT 
tWl 1 4fc^&3MS. irl^^^ 1 1 4tt, 2X1K 
Oir>X7>^l 1 3 a. 1 1 3 b©ffl££SJ#;LTIR 
Dfflr&J&O^Dyif K-f w«-^6 3 a, 6 3blC<fc 
0Dlri6**lTV>* # CtlbtottUyt? F^f>A— 3*6 3 
a, 6 3 b«SViCa*0^n y ^ffl#B, A(C<tD$g 
ffl)^nr> 2*JKC0-fe>X7>Xl 1 3 a. 113b© 

[0 0 3 3] CO«K*dE**l*:-fe>XEI»©»^«H 
9£#flLTfa§S"r<5. K9li, ^Dy^t-f^ca 
oTr-^fiffiit ri, i, o, 0, 1, 1, -j t 

^T**. ^iSScffl^h^>X7ry- 
B^t7T*^ s«$nfc^ : eu7u-fcot:y hi®? 

h7>^X^MIJ)&t««g|#ii*ftff3i:T-5t, 
*fe>X[§ft6 0 aOdi*/— FA-SEN*«LI/^;HC 

y-FA-OUTfiHU^NC^^. ^n(C<t03^O 
!»jSft^FBP ( FBN^tCHW^HC^^o 

[0 0 3 4] fib, •y--f^;UD0^D-/^CK^Ll/^ 
JHDWt* jE»aisIB6 2 a©PMOS h^>^X^Q 



00 
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P2, NMOS h7>vX*QN3#fc*-7T*D> 1»M)V 

HfiHWVVtZiti&t* NMOS h 5 >i?Xi? QMJkXfP 
MOS V7>i/7,$Qntf*y\ZUy)mWV-yi)WtfL 
l>£0>*&, T-^ M r*C*oT, NMO 
S h5>^X*QN3#*X PMOS h^>^X^QP3 
*it7T*5^6> -/-HA-SENIiiE»a»fP»Ci 

[0 0 3 5] KWUr^^^ "0 W TftoT, **'J b 
^-H^«)iiigg6 1 aatBAy-KA-OUTteLl/ 

^;nc&£. ^^-^oiaam^FBP, fbn*4&k 

MOS F5>vA*QN3RtfPMOS F5>vX^QP2 
#*>ICftO!M^-^»«SftT, /-FA-SE 

[0 0 3 6] 1M^;K2HCA*i:, ^D^IUJAjWL 
U^;k h7>^77y-KSWA^7lC^oT, J 
-FA-SEN«5 s -^*«^yysn&««C3i«. H 
■9(C?n?£B#Hl^;WC;fc$ji»S, -fel^^l 14 
OWuvi? F-f>/t— * 6 3 a^*>l:&^t, 7yf 
*tt&*l*tt0>*:>X7>:/6 2 atO^-^jWg&S 
nTWASft*. *bTiBl*fc©-fc>X7>:/6 2a 
rt*x-*5y*£ffla£fToTV>*IH, *2»tt©-fe> 
X7>^6 2 bTfih^>X7ry-hSWB^>IC 

^tt^Dy^AfciD-tl/^^ 1 1 40*Dy 
£ F< >/\-* 6 3 b***>fcfcoTSfc£ttTBB*S 

n*. 

[0 0 3 7] KTPWfcLT. Sl^Ot>X7>y 
1 1 3 a**bfy M*-fe>A*froT^*Mk fH2^jffi© 
t>X7>^l 1 3bii-5-(DSJ^-y--r^;KD7 ; -5 r &7 
y^LTZfttaau S2»tto>-k>X7>:/l l 3 
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